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TIDES IN CHESAPEAKE BAY AND ITS TRIBUTARIES,

NuMERoUS tidal stations were occupied for longer or shorter periods during the progress of
the hydrographic survey of Chesapeake bay. The results have been collected in the following
table, (Table I,) which gives the name of the station, the mean interval between the time of
the moon’s transit and the time of high water, the mean rise and fall of tides, and of spring
and neap tides, and the mean duration of the rise and of the fall of the tide, reckoned from
the middle of one stand to the middle of the next.

By means of this table, and of an Almanac, the time and height of high water may be
obtained for any particular day.

When greater accuracy is desired, the corrections given in Table II are to be applied. This
table applies more particularly to Old Point Comfort and Baltimore, but can also be used for
places in the lower and upper half of the bay, respectively.

TABLE I.

Tide tables for Chesapeike bay and rivers.

Mean interval be- Rise and fall. Mean duration of—
Localities. e e ‘?r
moon’s transit
?:udt;:.'.ne pia Mean. Spring. Neap. Rise. Fall,

East shore of bay. 2
Fisherman’s inlet, Cape Charles....civvienevnnae sesssavessees 7 45
Hunger’s creek.. .. i PR, e R 9 0
Sharp’s island f veeeessvenees T ST 2 49
Cambridge, (Choptank river) f.veieesseves 3 18
Poplaxr IHland seces snttacsy i oenetnbe st 3 54
Harrison’s wharf, Chester IiVer seeesssecesees sosscsssssncasas 6 2
Harris’s wharf, below Swan Poifitissuessesssessessesnseassnes 5 2
Bassalras vl oqosceinseimininsrens 9 0
Elk river, (mouth of Bohemia creek)feceeassas 8. 2
FrenchtOWn cesssssssssses essssossrssasses snsonsosncasnoresns 8 37
Northeast river . seeecsessssssseses $udsioves dneienisie cessavees 8 49
BusquehRnnR Tiversscoeves coss vosasvssoves nupaveroessy s 9 A

West shore of bay.
Cape Henry. coessesossss 7 %2 B4 - Lveissoacsse]ssannsnseraafrsenvine ssvvas|ssresanensnne .
Old Point Comfort * . 8 17 2.5 3.0 2.0 . Ja | 6 25
NOHOICY v on civanss 8 49 2.8 3.3 2.3 5 43 6 43
NEWDORE INOWE T ovs s vo 000s svias bossvosrehinns o4 kemevmivsasol 9 9 2.5 3.4 1.7 63 6 18
York river entrance. .usseesvaees 8 39 2.4 sesssssaisns|vevas T veus|evessavennies .
Piankatank river entrance t..esseessecscecscscnnscnsssrnanens 10 5 1.3 1.9 0.7 5 51 6 36
T otut LNOOKOBE Ve i3 vanasavo vaonsriiaessvs sensninalisms evee 0 3 1.4 1.9 0.7 5 59 6 19
Patuxent river entiance, (Drum Point) fouvesresvassseinnsenns 1 16 1.4 1.9 0.7 5 48 6 45
P R aVONT IR DAY f.2orevveosis swvs ooeanevi e svavveson 3 24 L (3 Qe N
Annapolis * 4 0.9 6 15
Bodkin Point*, 5 4 1.0 s
Baitimore * 6 33 1.3 6 33
Gunpowder river 73 1.2 .
Poolsdsland Fiasie cociassns 7 13 1.3 o
Bush river......... . 7 50 1.3 Serirseeseane
Havre de Grace,...... 8 47 2.4 B R 13 FLRR R FRTR TR (TP TRU SNy P,
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TABLE I.—7de tables for Chesapeake bay and rivers—Continued.

Mean interval be- Rise and fall. Mean duration of—
- tween time of
Localities. moon’s transit
and time of high .
water. Mean, Spring. Neap. Rise. Fall.
Rivers. h. m. Feet. Feet. Feet. h. m. he m.
City Point, James rivert ...... 2 11 2.8 3.0 2.5 5 14 6 58
Curl’s Neck, JAMES FiVET f .. uvvveronrrseessonseesnnncesonns 3 31 3.2 3.4 2.8 5 32 6 54
Richmond, JAMES TIVEr § cuuueieeversassasessssssseonnsnssnns 4 28 2.9 3.4 2.3 4 53 7 31
Petersburg, ApPOMAttOX HVET } veeesececssssvecesssssassnnsns 4 45 2.6 b anaraphakeitlansuinpasnnas 4 57 7 3
Moody’s wharf, YOIk rivVer.c..uessesesneses o 9 35 3.0 BRI ES v e eenseive mevn sxendestiosihylsavesbesonaves
Tappahannock, Rappahannock river*..... . 0 42 1.6 1.8 1.3 5 21 1.8
Saunders’ wharf, Rappahannock riverf vee.... 3 2 1.5 5 47 T
Washington Navy Yard *.... seec-sesecsaness 7 4 3.0 3.4 2.5 5 3 6 49
Hunting creek, Patuxent river...ceeseeees 2 38 1.6 sogrssssassafeveansneransfisivecavrnnecslinsian sesevene

Note.—The stations marked with a * are the most reliable, being derived from several months observations ; in most cases even more than a year’s.
Those marked with a t are good ; the other ones rough approximations, being based on few observations. Tlie rise and fall of spring tides is grt:nivr and
of neap tides smaller than the mean by about lmll"n foot. The duration of rise and of fall of the tide may be deduced from such places where it is not
given, from the nearest complele station, recollecting, however, that the further up a river the shorter the duration of rise and the longer the duration of
fall.

The following table gives the corrections to be applied to the mean interval between the
time of the moon’s transit and the time of high water, and also to the mean rise and fall at Old
Point Comfort and Baltimore for every half hour of the moon’s transit:

TABLE II.

g
§ E“" Old Point Comfort, Baltimore.
§%
g8
:5; :‘:’: Correction to Correction to Correction to Correction to
E® mean interval. | mean rise and fall. || mean interval. | mean rise and fall.
-
h. m. m. st m. ft.
00 Add 16 Add 0.4 Add 14 Add 0.2
0 30 10 9
10 0.5 4 0.2
130 Subtract 2 Subtract 2
2.0 8 0.4 7 0.2
2 30 13 12
3 0 17 0.1 16 0.1
3 30 21 20
4 0 25 Subtract 0.2 22 0.0
4 30 28 23
50 29 04 23 Subtract 0.2
5 30 27 20
6 0 24 0.5 14 0.4
6 30 17 8
70 10 0.5 1 0.4
7 30 2 Add 6
8 0 Add T 0.3 11 0.3
8 30 16 16
9 0 23 0.0 19 0.2
9 30 28 21
10 0 31 Add 0.3 21 0.0
10 30 31 21
g 29 0.5 17 Add 0.1
11 30 23 15

By means of these numbers, Tables III, IV, and V have been computed, giving the times of
high water at Old Point Comfort, Annapolis, and Baltimore, for the months of J une, July, and
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August, 1861. The average probable error of the times given in them is about 20 minutes;
but the error may amount to more than an hour when the tide is disturbed by the wind. This
is more likely to be the case near the head of the bay and rivers than near the mouth. At
Washington northerly and westerly winds depress, and southerly and easterly elevate, the
level of the water in the river. As a general rule, northerly winds will depress or southerly
winds elevate the mean level of the water in the upper part of the bay. In the rivers and
lateral bays this effect will be slightly modified by their direction.

TABLE III.

Approximate mean time of high water at Old Point Comfort, Virginia, for June, July, and
August, 1861.

June. July. August,
Day of I o LR | S T4
month,
A M P. M. Av M. P. M Ao M P. N

he m. h. m. h. m. h. m. he m. h., m

1 2 25 2 50 2 24 2 50 3 3 .
2 3 15 3 40 3 16 3 45 4 41 5 16
3 P 14 35 4 15 4 45 5 48 6 18
4 5 2 5 25 5 16 5 46 6 48 75
5 5 355 6 21 6 16 6 45 7 41 SN
6 6 47 L b 7 12 7 37 8 2 8 42
< 7 3 7 57 8.1 8 21 9 12 9 R
8 8 17 8 37 8 41 9 3 9 42 0 1
9 8 59 9 2 9 24 9 44 10 22 10 43
10 9 41 10 2 10 4 10 25 W5 11 28
11 10 24 10 45 10 45 L 15 sesase
12 13 8 11 29 11 28 11 0 14 0 40
13 11 50 cenean 0 10 S 1 4
14 0 11 0 34 0 33 0 58 2 15 2 5
15 0 58 1 24 12 1 55 3 30 4 9
16 1 351 2 20 2 28 s 9 4 46 5 23
17 2 51 3 23 3 3 4 16 5 57 6 28
18 3 57 4 33 4 55 5 33 6 56 TR
19 5 9 5 44 6 9 6 43 7 44 8 4
20 6 20 6 53 7 13 7 40 8 22 8 39
21 72 7 5 8 4 8 26 8 57 9 13
22 8 16 8 40 8 46 g8 9 30 9 47
23 9 4 9 26 9 25 9 44 10 4 10 21
24 9 .49 10 11 10 2 10 20 10 39 10 57
25 10 31 10 52 10 38 10 56 Ji 17 11 35
26 11 13 11 R 11 15 11 33 11 54
27 11 51 seesas 11 51 0 15 0 38
28 0 10 0 29 0 10 0 29 1 3 129
29 0 50 1 11 0 50 1 13 1 57 2 2
30 1 34 2 8 1 38 2 4 - | 3 34
31 caeen sevane 2 M 3 3 4 9 4 42

Nore.—Itis low water 6k, 25m. after the time of high water.




Approximate mean time of high water at Baltimore, Md., Jor June, July, and August, 1861.
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TABLE IV.

June.
Day of v e
month.
A M. P. M. A M.
k. m. h. m, h. m.
1 0 50 115 0 49
2 1 39 2 4 1 40
3 2 29 2 53 2 36
4 3 18 3 4 3 30
5 4 5 4 29 4 25
6 4 52 5 15 5 16
7 5 38 L 6 6
8 6 26 6 51 6 56
9 7 14 7 36 7 40
10 7 57 8 19 8 21
11 8 41 P D |
12 9 25 9 46 9 45
13 10 9 10 32 10 30
14 10 56 b L g ¢ I 21
15 11 48
16 0 17 0 45 0 53
17 g ) 1 48 2 3
18 2 20 2 5 3 12
19 3 25 3 56 4 19
20 4 28 4 58 5 17
21 5 27 5 56 6 10
22 6 25 6 55 TN
23 1 7 2 7 2
24 8“3 8 97 8 19
25 8 47 9 9 8 55
26 9 30 9 49 9 32
X 10 10 10 30 10 10
28 10 51 11 12 10 51
29 11 34 11 58 11 36
30 0 24 g
31 eresensan teseseveves 0 59

July. August,
P. M. A M P. M,
h. m. h. m. h. m.
1315 1 59 2 2
g 2 59 3 30
< 4 0 4 27
3 67 4 52 519
4 50 5 44 6 9
5 41 6 33 6 57
6 32 7 18 7 39
7 19 7 59 8 18
8 0 8 39 | ¢
8 42 9 22 9 45
9 24 100 9 10 35
100 7 s L 11 32
10 55 suiss vewe peviess 0 5
11 49 0 41 1 18
. 0 20 1 54 2 30
1 2 3 4 3 37
2 ] 4 36
3 46 I 5 9
4 48 5 48 6 11
5 44 6 R 6 54
6 37 7 13 7 30
7 10 7 47 8 4
8 0 8 Bl 8 38
8 37 8 56 9 14
9 13 9 33 9 53
9 50 10 14 10 36
10 30 11 0 1 25
1 12 11 53 cevesessanens
sednssvraasons 0% 0 54
0 30 1 26 157
1 29 2 30 3 0

Approxzimate mean time of igh water at Annapolis, Md., June, July, and August, 1861,

Nore.—It is low water 6k. 33m. after the time of high water,

TABLE V.

June. July. August,

Day of

month.
A. M. P. M. A« M. P. M. A. M. P. M.
h. m. k. m. k. m. h. m. h. m. h. m.
1 11 20 11 44 1L 3 11 45 g, 0 3
2 - e daul SRS 12 14 1 4 1 3
3 0 34 12 59 0 41 1 08 -8 o »
4 193 1 46 1 .35 2 02 9 58 3 A
5 2 10 2 34 2 30 2 65 3 50 4 13
6 C R T 3 2 3 2 3 47 4 38 5 2
7 3 4 4 07 4 12 4 37 5 23 5 45
8 4 R 4 56 5 01 5 24 6 4 6 23
9 519 5 42 5 46 6 05 6 44 7 6
10 6 02 6 24 6 26 6 47 7w 7 50
11 6 45 7 07 7 07 7 29 8 14 8 40
12 7 30 7T 58 7 5 8 12 T 9 87
13 8 14 8 37 8 35 9 00 10 11 10 46
14 9 01 9 2 9 2 9 54 11 22 11 59
15 9 53 10 22 10 25 10 58 0 36
16 10 51 1121 11 32 v orslesvy v I 9 1 4
17 11 53 0 07 12 4 2 12 2 41
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TABLE V—Continued.

Day of June. July. August.
month,
A M, P. M. A, M. P M AL M, PN
h he m h. m. k. m. he m. h.
18 0 25 12 57 ¢ L g 1 21 3 6 3 31
19 1 30 2 01 2 24 2 53 3 53 415
20 2 33 3 03 3 R 3 49 4 37 4 59
21 3 33 4 01 4 15 4 42 5 5 35
22 4 31 5 00 5 06 5 26 5 52 6 9
23 5 2 5 49 5 48 6 05 6 26 6 44
24 6 10 6 33 6 24 6 43 vt & 719
25 6 54 7 4 7 00 7 18 7 38 7 58
26 7 3 7 5 7 37 7 55 8 19 8 41
27 8 15 8 35 8 15 8 35 9 5 9 30
28 8 56 917 8 56 9 17 9 58 10 28
29 9 39 10 04 9 4t 10 07 10 38 11 31
30 10 29 10 54 10 34 11 04  |esevesesesoves 0o 3
B Ry el ue st vewa Vst vanasvas 11 83 lives scsnsnvnwe 0 36 1 .8

Nore.—It is low water at Annapolis 6k. 15m. after the time of high water. Itis high water at Havre de Grace about 4k, 9m, after the time of high
water at Annapolis.

Co-tidal lines of Chesapeake bay.

The co-tidal lines are drawn on the chart from the observed mean tidal establishments of the
coast, bay, and rivers. They show the mean interval between high water (middle of stand)
and the moon’s transit immediately preceding, and thus serve, in connection with the table of
the half-monthly inequality of this interval, (Table II,) to determine the time of high water
anywhere within the limits of the curves. The curves are drawn for intervals of half hours,
and it will be seen that the tide-wave takes over twelve hours to go up the bay. If it is high
water at the entrance and near the head of the bay, there will be at the same time a low water
somewhere above the middle of the bay, and wice versa.  These co-tidal lines also serve for
the purpose of predicting the establishment of the current, (the horizontal component of the
tidal wave,) according to the rules given under the head ‘‘ Current.”’

The numbers in brackets, below the co-tidal hours, indicate the mean rise and fall in feet and
decimals. For other periods of the half-monthly inequality Table II gives the necessary small
correction for any particular case. The average uncertainty in the position of the curves may
be estimated at about half an hour, and at about three-quarters of an hour in localities where
observations are scanty. In the rivers much depends upon interpolation.

The tidal, as well as the current establishments here presented, should be considered as
approximate, the observations being as yet incomplete.

Currents in Chesapeake bay.

Time.—At the entrance of the bay the ebb current begins three hours after the high water
stand, (or nearly midway between high and low water;) between the mouths of the Rappahan-
nock and York rivers this interval is about 1h. 45m.; in the vicinity of Annapolis it is but one
hour, and at the head of the bay there is only half an hour between the high water stand and
the commencement of the ebb current. The epoch of the beginning of the ebb, or outgoing
stream, can be predicted, as well as the tides, (vertical motion,) by means of the ordinary tidal
high water computation with the data furnished by the chart and the above stated differences,
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according to the position in the bay. To find the beginning of the flood, add to the time so
found the duration of the ebb and the duration of slick water between ebb and flood current,
as given below. The average uncertainty in the current epoch may be estimated as one hour,
the principal disturbing agency being the wind.

Direction.—The true direction of the ebb and flood current is indicated on the chart, the
former by a half arrow \' the latter by a full arrow/‘\ . This direction refers to the time when

the current runs with its greatest velocity.

Velocity.—The maximum velocity expressed in miles (nautical) per hour is written against
the arrow, for ebb and flood respectively. The average greatest velocity of the ebb stream is
0.92m. and of the flood stream 0.86m., showing the slight effect due to the discharge of river
water. At the entrance the maximum velocity of the ebb and flood is on the average 1.1m.
Further up the bay it diminishes to 0.9m. and at the head of the bay it again increases to 1.0m.

Duration of slack water and of ebb and flood current.—The duration of slack water, preceding
the ebb and flood, is sensibly equal, and does not appear to vary much from 20 minutes between
the entrance and the head of the bay. At the entrance, and in Hampton Roads, the duration
of the ebb and flood stream is nearly the same, namely, 5h. 50m.; but as we go up the bay
the duration of ebb increases, while the flood diminishes. North of the mouth of the Potomac,
these intervals are nearly as 6h. 26m. and 5h. 20m.; and near the head of the bay the duration
of ebb may reach Th. and the duration of the flood current be as short as 4h. 45m.

Magnetic Variation,— Chesapeake bay.

The curves (nearly straight lines) with the magnetic variation marked on the chart in half
degrees represent the combined results of the separate determinations, given in the accompa-
nying table. The epoch to which the observations have been referred is July, 1861, and by
adding 2§ minutes for each year following, the variation may be ascertained at any station for
any year within the limits of the curves, during the next ten years.

The curves referred to are first approximations, and will be subject to future correction as
our data become more complete. The greatest uncertainty may be taken as a quarter of a
degree; but for the two lower curves (13 and 2° W.) it may amount to half-a degree.

Table of observed variations of the magnetic needle between Delaware bay and the entrance to Chesapeake bay, inclusive of the Chesapeake bay
and rivers, with resulls brought up to the middle of the year 1861.

Station. Latitude N. Longitude W, Date. Observed dec- | Reduction to [Decl’n W.
lination W, 1861.5. 1861.5.

° ! ° ! o . ’ o '

Wimington «eveveeeas 39 45 75 34 1846.4 231 437 308
SaWYer covessnnss e 43 75 34 1846.5 248 37 325
Fort Delaware ,....... owenee 35 75 34 1846.5 317 37 354
Susquehanna Lightecccciiieacisesvinensicienvsenans 32 76 05 1847.5 9 14 35 2 49
Oahobi’a Uil casdsvsansiBas saansporeiissasoderon 28 76 17 1845.5 232 40 312
Hawkins .ooeerveeees 26 75 17 1846.5 2 59 37 3 36
PInGMOINE s 610 casoessssssnnte o sanabevalinesbasses 25 75 20 1846.5 314 37 451
T AR S 1 R i 2 24 76 31 1845,5 215 40 9 55
Bombay Hook. ..... 2 75 30 1846.5 318 37 455
ROSANNE vuvess 17 76 43 1845.4 211 40 9 51
Pool’s Island.. 17 76 15 1847.5 229 %5 3 04
Fort MeHenry 16 76 35 1856.7 229 12 2 41
POrt NOIiS osieisassasnsassssesssssssssnnssnesce .- 15 75 01 1846.5 304 37 341
North Point . 12 76 26 1846.5 137 37 214
Egg Island ..... 10 + 75 08 1846.5 303 37 3 40
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B — o Tucaaen e e I

\\\\

° o L R
Bodkin................. *esessnnses saene 39 08 76 25 1847.4 202
Snper......................................... 05 76 57 1850.6 2 07
Wbl .ot L LT T T A e 05 76 40 1850.9 208
Kent Island 50 e IR R weis 02 76 19 1849.5 2 30
Taylor...., RN e 00 76 28 1847 .4 218
Town Bank,....., 38 59 74 57 1846.5 2 59
Cape May Light. .. RS TTE CPE E e 56 74 57 1855.6 345
Cnusten............. Ceesa s N een saens 55 77 04 1855.8 1 06
HHES ot e Sressenspensaarslbldibonans 54 76 52 1850,7 219
South Base, Kent Island. . Sebwiave vassis exbeui 54 76 22 1845.4 22
Washington, C. S, TS e e R L L SR 53 77 00 1860.8 227
MEBYTIOt ooy aanaatt il E, . G530 STTTRas e 4y St 52 76 36 1849.5 205
Lewes Landing . ... ............. oS e - 49 75 12 1846.5 245
Pilot Town ....,, T AN Ry 47 75 09 1846.5 243
Cape Ilenlopen...,... ... evvsies s 46 75 05 1856. 6 304
Oxford . 5553, Sessnseas sus 41 76 10 1856.7 241
Dagsborough ..., TRAT IV S T 35 75 15 1856.6 241
LU SR S e L AN 20 75 06 1853.7 233
Brown’s Island, Fredericksburg. 18 7727 1856.7 102
Mason’s Landing.................................. 14 7515 1856.6 223
Snead .., R LS Y, el 37 58 75 26 1856.7 218
Joynes.,...... CE TR 15 TSR s oenseasnes 4?2 75 37 1856.7 203
Mayo’s Islund,Rlchmond..‘......... R 77 26 1856.7 015
Scott , ... LA L T 20 75 54 1856 7 137
Roslyn, Petersburg................................ 14 77 24 1852.7 026
CapeOharles................ 07 75 58 1856 7 135
Old Point()nmfort............ LY O R 00 76 18 - 1855.7 115
Cape Henry. , T e, 36 56 76 00 1856.7 128
L L) IS SR 50 76 17 1856 7 136

ND 1718 TRIBUTARIES.
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Y and the entrance to Chesapeake bay—Continued.

Table of observed variations of the magnetic needle between Delaware ba
Station. Latitude N. Longitude W, Date, Observed dec-

NoTE.—The present annual increase is nearly 21/,

List of lights on Chesapeake bay and vicinity,

Name of lights,

gl Bl L T D S SRR Ty

Hampton Roads.

Willoughby’s Spit Light-vessel

-..n......-.....-.-..-unn-.-....-.........-

Old Point Comfort...,s....... i dadei e L LT TR SR S
Old Point Comfort Beacon Light, (approximate), seserercnierins
Craney Island, (approximate), .,..,.., LT T O,
Naval Hospital, (approximate)

James river,

White Shoal, (approximate).... e Lo ) 20 g 1 e D
Point of Shoals, Burwel’s Bay, (approximate)
Deep Water 8hoals, (approximate)...........
Jordan’s Point v

SRITERINEAI NGV 0N STV IN SRR

LA L T T T P e

SRR CE Ve s o AR A LR L T T

Chesapeake bay.
Back River ..,,,,

SOes evssecusennsenasten

Cherry Stone, (approximnte)

LR ....u.......----.----...-.-........-.--...-

2

—

R

0 S

Longitude. se

= @

=3

Latitude, e g E8
‘ O 3
£s38
In are, In time, =&
EER

s >
—_—
Erar 47 et & h.m, s.

N. 3754 37 W. 7521 04 501242 14.6
3723 16 7541 35 5 02 46.4 13.2
3707 48 7552 19 503 28.8 14.0
3655 29 7600 12 504 00,8 17.5

12.3
37 00.1 76 14,8 504 59 { it
3700 02 76 18 06 505124 12.3
37 00.0 76 18.5 505 14 9.5
36 53.3 76 20.6 50522 12,5
36 50.8 76 17.8 VR R e
37 01.4 76 31.5 5 06 06 10.3
37 03.8 76 39.2 506 37 10.3
37 08.2 76 38.0 506 32 10.3
3718 43 7713 06 508 52.4 111
3705 10 7615 54 5 05 03.6 11,1
37 15.6 76 01.8 504 07 11.2

* Names taken from list of the Light-house Board.

lination W,

Reduction to |Decl’n W.

1861 5. 1861.5.

! . !
35 237
b1 234
26 234
30 300
35 2 53
37 336
15 400
15 121

7 2 46
40 304

2 229
30 235
37 322
37 320
12 316
12 2 53
12 253
20 253
12 114
12 23
12 2 30
12 215
12 027
12 149
2 048
12 147
12 127
12 140
12 148

and will probably not #ensibly change for the next ten years,
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List of lights on Chesapeake bay and vicinity—Continued.

: 33

Longitude. Be

g9

Name of lights. Latitude, s §
o
2 rg
In are. In time, F2&
2ER

5
C hesapeake bay—Continued. B iyl oo

York Spit Light-vessel seveevessaasetoresaeiinsnasissststsisaniiaenes
New Point CoOmfOrt soeseeeiossssssasesssessosssresesssasseesasarees sansesnss

WoOIf Trap Light-vVessel seeeesvsssssssssesssssntsitiotentniieniniesnieiinnn,.

Stingray Point, (appfoximate)......
Windmill Point Light-vessel . cocosvesvseettntciosnnssinnsiensnieninns.,

Rappahannock river.
Bowler’s Rock Light-vesseliausssereteeeatintiitiismnaranininnrensnnsnnnes
Chesapeake bay.
Watt’s ISIand..es cerssvesennriinermterotitstiiiitttetiiineesrensrenessnesns
Smith’s PointLigm-vessel....................................................

Jane’s [sland Light-vessel.vviivescsrsnnsnnsen.

Peevss sttt nsensnsesans

Point LOOKOUT. ceuressttinttiottntiiietttiittitinienserenee sueares

Potomac river.

Blackstone Island.cceeee sececesctresoceisanennnsans
Lower Cedar Point Light-vessel «.cvviinnunnnnnnen,..
Upper Cedar Point Light-vessel.....ciuuiuasan,,,
Fort Washington, (approXimate)...eeesseessoa...
Jones’s Point, (ApProXimate) .eeveesesenee suess

Chesapeake bay.

FOZPOINL . ceenventatertetttttitttitiiinnes sennresnneenensas

Hooper’s Straits Light-vessel......., =gy i
Clay Island..ceseves cevsensanaas
Cove Point ceveesvecsscassonnnees
Sharp’sIsland .eeveevvecennan
Thomas’s Pointeeessisias
Greenbury’s Point, (approximate) TR vavee ven
Sandy Point, (approximate) FEVERRESTer s wa Vuee SIS Vb we de s

R L Ly

R L T casesens

Seeereesenbins
.o cesane

*esacssenetnans
. hesensens

Patapsco river,

Bodkin Tower, (light discontinued)......................

Seven-foot Knoll, (approximate)......... .‘:"..
North Point Lower Light.....

North Point Upper Light «cvevvviniiiiiiiinnnnn, ..., FFe 480 suns sonE
Fort Carroll.ccesssasassscssssssososses seescensanssces

Lazaretto Point........................................................

Upper Chesapeake bay.

Pool’s [sland T
Turkey Pointisesssessenscavavans
Fishing battery, (approximate)..
Havre de GracCe..eessssecssssresssssscsssaseresssssnsosseessrsse

R T P

sersrsraea

terresenens

tesinas

N. 37 12.0
3718 00

37 23.3

37 33.6
37 34.8

37 49.2

3746 53
37 52.7

37 57.6
3802 16

3808 03
3812 23
38 21

38 24

38 43.4
38 47.4

3802 04
38 13.0
3813 53
3823 07
B37T 4
/4 B
38 58.5
39 01.0

3908 02
39 09.3

3911 36
3911 46
3912 50
3915 42

3917 2
3926 56
39 29,6

39 32 23

76 13.7
76 16 22

76 10.0

76 16,0
76 11.5

76 43.3

7553 18
76 10.1

75 55.4
7% 19 01

76 31 29
7644 24
77 00.5
77 03.5
77 01.2
77 01.4

7602 15
76 05.0
75 58 08
762 35
76 21 55
76 26 53
76 27.0
76 23.5

7625 10
76 23.9

7626 12
76 26 36
76 30 55
76 33 59

76 15 41
76 00 12
76 04,7

7604 47

504 55
5 05 05.5

504 40

505 04
504 46

5 06 53

5 03 33.2
5 04 40

503 42
505 16,1

5 06 05.9
5 06 57.6
508 02
508 14
5 08 05
5 08 06

504 09,0
5042
5 03 52.6
5 05 30.4
505 27,7
505 47.6
505 48
505 34

505 40.6
505 36

505 44.8
505 46.4
5 06 03.7
506 15.9

505 02.7
504 00.8
50419

504191

11.6
13.2
{ 11.4
10.6
11.2
11.0

crserensanne

12.1
{ 11.1
11.5
10.6
11.3

11.1
12.1

9.7
10,4

seesseveaane

11.1

10.6
11.0
11.2
12.1
11.7
13.5
12.5
12,5

cesssaerenen

11.9
{ 10.9
11.8
11.3
11.1

11.1
13.6
11.2
11.6

Nore.—Many of these lights are now probably extinguished, and light-boats may have been removed, The towers may still serve as day marks,
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APPENDIX No. 33.

ON THE HEIGHTS OF THE TIDES OF THE ATLANTIC COAST OF THE UNITED STATES, FROM OBSERVATIONS
IN THE COAST SURVEY, BY A. D. BACHE, SUPERINTENDENT.

[Communicated, by authority of the Treasury Department, to the American Association for the Advancement of Science ]

It is well known that where a bay or indentation of the coast presents its opening favorably
to the tide wave, and decreases in width from the entrance towards its head, that the tides rise
higher and higher from the mouth upwards. The Rev. Mr. Whewell has stated that, in a
general way, the same fact is deduced from the observations on the coast of Great Britain and
Ireland, discussed by him.

The Coast Survey observations of the tides of the Atlantic coast, the results of which, from
time to time, I have brought before the Association, furnish the means of a complete discussion
of heights as well as of times, and very simple generalizations result from their examination.
Through the kindness of Captain Shortland, R. N., and of Admiral Bayfield, R. N., T have
been enabled to extend these results to the coasts of New Brunswick, Nova Scotia, and to part
of Newfoundland.

I beg leave to make my best acknowledgements to these distinguished hydrographers for the
prompt and liberal communication of the results of their observations.

The Coast Survey observations have been worked up in the Tidal Division under the direction
of Assistant L. F. Pourtales, and I am indebted to him for giving the results the shape desired,
and for the diagrams representing them.

The following table of stations on or near the exterior coast line of the United States is taken
from the more extended tables of the Coast Survey, omitting stations which are up rivers or
bays, except in special cases, the object of inserting which will be obvious.

Table A contains a number for reference, the locality of the tidal station, the State to which
it belongs, the latitude, longitude, the mean height of the tide in feet and tenths, and a column
of remarks.
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Heights of tides on the Atlantic coast of the United Stales.

TABLE A.

35

37
38

40
41
42

Locality. State. Latitude. Longitude. | Heights in Remarks.
feet.
o /. Lo} E

|7 L1 N S R i Sk ol Maine . -occe- 43 39 70 14 8.8
Porigmonth. - oo usisinso dnnms N. Hampshire. 43 04 70 42 8.6
NeWwburyport . c.«.scemceae=~e- Massachusetts ] 42 48 70 52 7.8
5T 7 I i R TO% iy 42 37 70 40 8.9
BRI e catate L tan iR e e 42 31 70 54 9.2
BOIOR . s s S e E B T RIL L o 42 22 71 03 10. 0
Plyniouth v cox suie sdsapmane RN [ S 41 57 70 40 10. 2
Provincetown - ..o cecccucacana- ceeedOoce e 42 03 70 11 9.2 | Major Graham, U. §. A.
George's Shoals - .ocaeeceenmmnn|cmenmnnamn na- 41 40 67 45 7.0 | Captain Wilkes, U. S. N.
MSntmay s Ael STE ISEeUice Massachusetts . 41 33 69 59 3.8 :
Siascongett - cccmeemesaccncona- R 41 15 70 00 2.9
T S P S e ceeedOo e 41 15 70 05 1.2
SAER' S POllib i o s os 5 ms Snmane= B 41 17 70 16 2.1
WaSQUE ccucae-namenmccommmonas B 41 21 70 30 1.7
Menemsha .. cccceenococccnsa- cemelOacccanas 41 20 70 45 2.7
Point Juditho.oisone-asdossmnse Rhode Island . 41 22 71 29 3.1
NeWpOLE wnrcnvmunmanmns=smmes B s 41 29 71 20 3.9
Block Ieland...cccccccacanaaa. L e 41 10 71 34 2.8
Montauk Point..coceocecccaaa- New York.... 41 04 71 51 19
Stonington «---ccecccecaccaans Connecticut. ... 41 20 71 54 2.7
New Haven.----ecee- e mendOaooeeo 41 18 72 54 5.8
Fire Island - cccccecccmenornams New York.... 40 38 73 13 2.1
Sands’ Point _cmvarans-doamios e SRR 40 52 73 43 7.1
Sandy HOOK »aceccaccemsamnae- B L SR 40 28 74 00 4.8
Cold Spring Inlet.oeecceeccana- New Jersey... 38 57 T4 45 4.4
Cape May cccecccccvcncmmccna- BN [ R 38 56 74 57 4.8
01d Point Comfort ----ec-cea-- Virginia - ... 37 00 76 18 2.5
Hatteras Inlete oo ceecocaccncnne N. Carolina. .. 35 12 75 43 2.0
BRGATIOTE = ot ot et nere o TEEN R SR 34 42 76 40 2.8
Cape Fear .ccencrnnannsmes=an- vmenl0occs ce- 33 52 78 00 i1
Winyah bay ceeamemcomacscas 8. Carolina - .. 33 14 79 08 3.8
Ohailestons ot o et a il Seeidol L na s 32 46 79 54 5.3
North Edisto river.....- RN, i O e 32 33 80 13 5.8
Port Royal - cemmcccccacanaae- wmneQ0emnsmavs 32 17 80 40 6.4
Savannah entlrance ooo-_-cc---- Georgia cnea-- 32 02 80 53 7.0
8apelo - -cemmemoceccanccaanna- SRR 31 21 81 24 7.0
St. Simon's..ceececrcacccnnan- FA [ AR SR 31 08 81 36 6.8
St. Mary’s Tiver «c--c--cccacae- DRI e 30 42 81 36 5.9
Bt. John’s river c ccecaceacenan- Florida -cacca- 30 20 81 33 4.6
St. Augustine - cccccececneennn- PR, [\ R 29 52 81 25 4.2
Indian River Inlet . - ccocaacaan APEEN, [ RS 27 28 80 19 2.5
Cape Florida.ccmcemcnacmananne RGRY, [ DR 25 40 80 09 1.5
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The following table of tides of localities on the coast of Cape Breton, Nova Scotia, and New
Brunswick, is from the observations of Admiral Bayfield and Captain Shortland. The author-
ities are given in the column of remarks, which also contains the remarks of Admiral Bayfield

on the tidal results communicated by him.

were derived from the greatest number of observations.

I have taken from his table the heights which

of the heights of spring and neap tides in feet and tenths.
the north, southward on the outer coast, and in the Bay of Fundy from the entrance up the bay.

From the table of Captain Shortland I have selected only a few localities as specimens,
having no wish to anticipate, through his generosity, the use which he will doubtless make of

his own results.

TABLE B.

The column of means is the average

The localities are arranged from

Heights of tides on the Coast of Cape Breton, Nova Scotia, and New Brunswick.

Localities.

Rise of tide.

Remarks on localities. | Latitude. |Longitude. Remarks.
Ordinary| Ordinary|Mean.
spring. | neap.
Is’d of Cape Breton,* e S T
1 | 8t. Ann’s Harbor,..| Entrance ........vees.n.. 46 17 60 33 5/ 0| 3| 3| 41/ A complete semi-lunation observed.
2 | Sydney Harbor ....| 8E bar.,.......... evesas| 46 12 60 13 3 9| 2| 4| 3.1 | Atfull moon,and a day or two before and after.
3 | Menadou Harbor. ..| Near Scataria Island. «eed| 46 00 59 50 5/ 6| 3| 4| 4.4 | Good. A complete semi-lunation observed.

4 | Bt Peter's Island' ;| -venes sseneh svusas svotdnes| L 45 38 60 49 6/ 0| 4] 0| 5.0 At new moon, and a day or two before and after.

5 | Bt. Peter’s Bay.....| Haulover, at head of bay.| 45 39 60 52 5| 9 4| 1| 4.9 | Good observations, four times observed, twice at
the full, and twice at the new moon, with sev-
eral days before and after each.

6 | Grandigue.........| In Lennox Passage...... 45 36 61 01 6| 4| 4| 6| 5.4 Good. A complete semi-lunation observed.,

7 | Arichat Harbor ....| Jerseyman Island, North | 45 30 61 03 5/ 0 4| 0| 4.5 | Good. A complete semi-lunation observed. Ex-

Point. traordinary tides rise six feet,
Nova Scotia.*
8 | Canso Harbor .....| E. end of Cutler Island...| 45 21 60 59 6|/ 6( 4| 6| 55| A complete semi-lunation observed, but tides very
irregular.

9 | White Haven......| Marshall Cove..,cc..vees| 45 15 61 11 81 11 @hal S1iKA complete semi-lunation observed. Good ob-
servations.

10 | Harbor Island ..... | NE POilt..veseseeesesoes| 45 08 61 36 6| 6| 4| 6| 55| A complete semi-lunation observed, extraordinary
tides rise seven feet,

11 | Liscomb Harbor ...| Pye’s Wharf. cveees seseee| 45 00 62 01 6| 0| 4| 0| 5.0 | Three times observed ; at full and new moon, and
several days before and after.

12 | Sheet Harbor ......| Watering Cove.......es..| 44 54 62 30 6 4| 6| 5.6 | Good. Two complete semi-lunations observed.

13 | Pope llarbor.......| Harbor Island, NE. Point..| 44 48 62 39 6| 6| 4| 2| 5.3| Three times observed ; at full and new moon.

14 | Ship Harbor....e...| Salmon Point...eeeses...| 44 47 62 49 6| 5| 4|10 5.6 | Good. A complete semi-lunation, extraordinary
spring-tides rise seven feet, and extraordinary
neaps, only four feet.

15 | Jeddore Harbor ....| Marsh Point..eeeseeseee.| 44 43 63 00 6| 6| 4| 8| 5.6 | Two good and complete semi-lunations observed.

16 | Halifax Harbor.....| Naval Yard..veeeeee.ees] 44 40 | 63 35 | 6| 0| 4| 6| 5.2 | Mean of complete year’s observations with a
tide-gauge.

Bay of Fundy.t
17 | Cape Sable,.......| Cape Sable Is’ds, Clark’s | 43 25 65 39 (11| 6| 4(11| 8.2
Harbor.

18 | Bllenwood’s Island.| Bird Rock. ..............| 43 39 | 66 04 |12 7| 7| 0| 9.7

19 | Yarmouth Harbor,.| Fourchue Island Light- | 43 47 66 10 (16| 0| 8| 7| 12.6

house.

20 | Bryer’s Tsland .....| Peter’s Island Light-house.| 44 15 66 21 (20| 6| 9| 3|14.8

21 | Campobello Island.| Owen’s House. /vvr-....| 44 54 | 66 58 | 25| 0|11] 0/ 18.0

22 | St.John’s, N. B....| Battery Point Rock ......| 45 16 66 04 (26| 6|12 0] 19.3

23 | Shadwood Point...| Cumberland Basin.......| 45 54 64 22 |50 04 22( 0 36.0

* Admiral Bayfield, R. N.

Capt. Shortland, R. N.
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These numbers may be extended beyond the turn of Cape Race, where the coast trends to
the west of north, by further results of Admiral Bayfield, though the remarks which he makes
show them to be only approximate. Thus two stations on the coast of Labrador, St. Lewis
bay, in latitude 52° 19" and longitude 55° 37/, and Henley island in latitude 52° 00’ and longi-
tude 55° 53', give each for the mean of the height of spring and neap tides 2.3 feet. St.
John’s, Newfoundland, gives 5.0 feet. Trepassey harbor, south of it, 5.8 feet.

Beginning with the southern end of Table A, and following the results northward and east-
ward, we find, from Cape Florida to Savannah and Port Royal, a gradual increase of the tides,
and then a gradual decrease to Cape Hatteras, with a single contradiction, easily explained.
Next following the stations on the coast, and omitting those in the bays and sounds, we have
a less regular increase to Sandy Hook, and a decrease to Weweeder, on Nantucket island.
Next is a less regular regimen, requirihg a more detailed examination.

By developing the curved line of the coast into a straight line and marking upon it the tide
stations, which will thus be at nearly their proper distances from each other, and by erecting
ordinates at each of the station points, and setting